Computational Thinking is a skill that guides the 21th century individual in the problems experienced during daily life and it has an ever-increasing significance. Multifarious definitions were attempted to explain the concept of Computational Thinking. However, it was determined that there was no consensus on this matter in the literature and several different concepts were mentioned in the definitions found in the literature. It was considered that this fact made it difficult to understand the concept of Computational Thinking. To establish a more comprehensive approach, the present study aimed to identify the concepts that are included in the Computational Thinking definitions that were presented in previous studies. It also aimed to reveal trends in the identified concepts throughout the years. As a result of the search, a total of 59 definitions were identified and a content analysis was conducted on these definitions. Analysis results demonstrated that Computational Thinking was defined based on several concepts such as problem solving, technology, thinking, individual and social qualities. Furthermore, it was determined that statements on thinking were prominent before 2006, and today, emphasis on problem solving and technology became more significant. It was considered that the present study would contribute to a better understanding of the Computational Thinking concept. At the end of the study, certain suggestions were presented for further research.
Introduction
The rising prevalence of computers in the 1980s since the development of user-friendly interfaces, and their infiltration into different areas of daily life increased the interaction between humans and computers. In this process, the operational methods of computers began to affect and guide individuals' thinking processes. Parallel to these developments, the concept of Computational Thinking (CT) was introduced in a study by Wing (2006) and became quite popular. Today, CT is considered as a skill that 21st-century individuals should acquire and utilize in solving the problems that are encountered in life efficiently. The International Society for Technology in Education (ISTE) indicated that algorithmic and arithmetic thinking had an influence on the CT concept and identified CT as one of the learner characteristics in the 21st century . Especially during the last decade, various studies were conducted on CT to define the concept. In this context, diSessa (2001) stated that CT is a term that reflects the methods and perspectives of computer sciences that could be utilized by individuals. Wing (2006) emphasized the significance of CT in problem solving, system design, and understanding the human behavior using the fundamental concepts of computer science. According to Guzdial (2008) , CT is a general problem-solving process that was based on abstraction, analysis, automation, and modeling. The National Research Council (NRC) (2010) identified CT as a set of ideas, strategies, and mental habits that could be used in problem solving. Carnegie Mellon (2014) referred to CT as the use of computers to support thinking and problem solving activities. Williamson (2015) argued that CT was an emerging form of political approach that assumes that several public and social problems could be solved with digital innovations. Kafai (2016) stated that CT is a social practice.
Multifarious definitions of CT were attempted in the literature to emphasize different dimensions of the concept; however, the authors were not able to reach a consensus. It was considered that the abovementioned lack of consensus prevented the comprehension of the concept and its prevalence as a skill among the public. In this context, various literature reviews were conducted to make CT more comprehensible (Demir & Seferoğlu, 2017; Özçınar, 2017) . However, in these studies, it was determined that the concept was discussed at the level of a few basic definitions and analyzed on a national basis or only descriptive statistics were used based on the study title, summary and keywords. To create a better understanding on the subject, the present study aimed to reveal the concepts that were included in the definitions developed for CT and trends in the identified concepts throughout the years.
Method

Research Model
In the present study, a comprehensive search was conducted on electronic databases with keywords determined based on the study objective and to access the publications on CT. The accessed publications were examined with the "Computational Thinking Definition Form" that was developed by the authors based on the document analysis technique. The data were analyzed with content analysis method. Content analysis is a preferred method to compare, classify and associate the data obtained in a study (Fraenkel & Wallen, 2000; Weber, 1990) .
Search Strategies
The search process was conducted in two stages in the study; it was initially conducted on Web of Science (WoS) and ERIC databases and then, using Google search engine to access the resources cited in the publications found in the abovementioned databases. The use of data on CT that were obtained from different databases was useful to clarify the trends in definitions. Thus, the study aimed to access diverse resources. WoS and ERIC databases were chosen as the primary source in the search process since the databases in question were prominent databases in the field of educational technologies and the CT publications found in these databases were scientific articles. In the WoS database, the search was conducted with the keyword "computational thinking". Furthermore, the articles that contained "computational" and "thinking" keywords in the title were also included in the study. Similarly, the ERIC database was searched using the keywords "computational" and "thinking". In case the full text of the publication was not obtained due to open-access limitations, the web page of the journal where the publication was published was utilized. Furthermore, communications with related authors were established. The keyword searches were conducted on December 10-11, 2016, and a total of 271 publications were accessed including 101 articles in WoS and 170 in ERIC databases published before 2016. Accessed publications were reconsidered based on whether the title, abstract, and full manuscript were present. Thus, it was determined whether these publications were eligible for inclusion in the present study. Based on the abovementioned criteria the number of articles was reduced to 96. The article manuscripts were examined for different and original CT definitions. The analyses resulted in 38 articles where CT was defined either directly or by reference to other resources. Among the publications, a separate search was conducted to access the secondary resources cited in CT definitions provided by the primary studies.
In the second search phase of the study, secondary sources that included CT definitions were searched with the Google search engine. In this phase, a total of 21 resources were identified that originally defined CT including 9 books, 5 proceedings, 4 educational institution websites, 2 university websites and 1 statistical institution website. At the end of the two-phase search process, a total of 59 different publications that included CT definitions were identified.
Inclusion/Exclusion Criteria
In the present study, inclusion-exclusion criteria were determined as is customary in systematic literature reviews. These criteria were as follows:
1) The study should be scientific,
2) The study should be published before 2016, 3) Full text of the study should be available, 4) The study should be about CT, 5) The study should include a direct definition of CT.
The first criterion aimed to access high quality and large number of publications in different types. Thus, ies.ccsenet.org International Education Studies Vol. 11, No. 4; resources such as scientific articles, proceedings, books and educational institution websites were included in the study. The aim of the second criterion was to cover the studies conducted on the topic in a wide time frame. Although the study by Wing (2006) was accepted as the milestone on CT research in the literature, publications on the subject of CT that were published before 2006 and included original definitions were also included in the study. The studies published in 2017 were not included in the analysis. Although certain journals were already published in 2017 when the present study was conducted, they were excluded from the study since their numbers were limited and the authors did not want these articles to affect the annual trends before the year was over.
Another criterion was the availability of the full text of the manuscript. The papers where only the abstract was available were excluded since this fact would limit the analysis process. Topic selection was also among the inclusion / exclusion criteria. Several studies in different fields were accessed as a result of the conducted search. Studies on mathematical computational theories and computational models that were outside the scope of the present analysis were excluded from the analysis. The final criterion was to include a direct definition for CT. Due to its popularity, several studies were conducted on CT in recent years. Certain studies included original definitions for CT. On the other hand, in most studies, CT definitions that were published in previous studies were cited and original definitions that could contribute to the present study were not included. Thus, based on the final criterion, these publications were excluded and only studies that contained original CT definitions were included in the analysis. The original publications cited by the primary resources for CT definitions were accessed and these secondary resources were included in the analysis conducted in the present study. Studies that could not meet any of the above criteria were not included in the analysis.
Data Collection Instrument
The data was collected with the "Computational Thinking Definition Form (CTDF)" developed by the authors. This form also aimed to ensure the validity and reliability of the study. Validity is the present and unbiased observation of the investigated phenomenon (Kirk & Miller, 1986) , and reliability is considered as a reproducibility of research findings (Merriam & Tisdell, 2015) . CTDF was developed based on the study objective and previous content analysis studies conducted on educational technologies (Akbulut & Cardak, 2012; Göktas et al., 2012; Kucuk, Aydemir, Yildirim, Arpacik, & Goktas, 2013; Shih, Feng & Tsai, 2008) . Expert opinion was obtained from 3 measurement and assessment experts to establish the form validity and the form was finalized based on the obtained views. The abovementioned form included open-ended descriptive questions about the paper such as author name, year of publication, title, the title of the journal where the paper was published, and the item titled "What is the definition of Computational Thinking in the examined paper?" designed to determine the definitions included in the paper.
Data Analysis
Accessed articles were examined by the researchers using CTDF and 59 different CT definitions were determined. Content analysis was conducted on these definitions based on the concepts found in the definition content. Thus, the titles in the developed CTDF were initially entered in a spreadsheet and the properties of the titles of the publications that were included in the study were entered as data in the related columns. Descriptive statistics analysis was conducted on the said data based on the research questions. Descriptive statistics was preferred since it provides the researcher the opportunity to sort and summarize the study data (Lomax & Hahs-Vaughn, 2012) . Furthermore, relevant statistics were utilized to determine the annual trends. Data analysis process was conducted by a faculty member and 2 PhD candidates who previously published papers on CT. In this process, the two authors examined all the publications and the inter-coder consistency coefficients were calculated. As a result of the review, it was determined that the inter-rater agreement between coders was κ = .83. This value was considered adequate (Landis & Koch, 1977; Viera & Garrett, 2005) . As a supervisor, the faculty member assumed the leadership role and ensured the administration of the process.
Limitations
One of the limitations in literature review is the inability to cover the whole literature (Van der Kleij, Feskens, & Eggen, 2015) . Another limitation of the present study is the use of only WoS and ERIC databases due to their significance in the field of study. Furthermore, search results were limited to studies published until 2016. In addition, the form used for the evaluation of definitions was another limitation of the present study.
Results
The types and the distribution of publications that included CT definitions were examined and the results are presented in Table 1. ies.ccsenet.org
International Education Studies Vol. 11, No. 4; As observed in Table 1 , it was understood that CT was defined in various years. It was observed that the number of definitions increased with the time. While publications that included CT definitions were in limited to a few articles and proceedings that were published before 2006, it was determined that the number of publications and diversity in publication type increased since 2006. Especially after 2011, it was interesting to observe that original definitions were also included in educational institution websites. (Barr, Harrison & Conery, 2011; Basawapatna et al., 2011; Berland & Wilensky, 2015; Bers, 2010; ISTE & CSTA, 2011; Denning, 2012; Furber, 2012; Guzdial, 2008; Kafai, 2016; Kilpeläinen, 2010; Lu & Fletscher, 2009; NAACE, 2014; Papert, 1996; Snapp & Neumann, 2015; Williamson, 2015; Williamson, 2016) ies. Basawapatna et al., 2011; Berland & Wilensky, 2015; Bers, 2010; ISTE & CSTA, 2011; Furber, 2012; Grover & Pea, 2013; Guzdial, 2008; Kilpeläinen, 2010; Lu & Fletscher, 2009; National Research Council, 2012; Papert, 1996; Park & Jeon, 2015; Wilensky & Reisman, 2006; Williamson, 2016; Wing, 2006) 1.4. Data organization 1 0 9 8 18 (Barr, Harrison & Conery, 2011; Berland & Wilensky, 2015; Bers, 2010; Guzdial, 2008; Kafai & Burke, 2014; Kilpeläinen, 2010; Papert, 1996; National Research Council, 2010; Sengupta et al., 2013; Williamson, 2016) 1.5. Basawapatna et al., 2011; Berland & Wilensky, 2015; Guzdial, 2008; Williamson, 2016) (Barr & Stephenson, 2011; Bundy, 2007; Denning & Freeman, 2009; Denning, 2012; Grover & Pea, 2013; Guzdial, 2008; Jacobson & Wilensky, 2006; Lu & Fletscher, 2009; Miller & Settle, 2011; National Research Council, 2012; Papert, 1996; Snapp & Neumann, 2015; Williamson, 2016; Wing, 2006; Wolz et al., 2011; Yadav et al., 2014) 2.2. Programming processes 0 0 9 4 13 (Aho, 2012; Basawapatna et al., 2011; Denning, 2012; Kafai, 2016; Lu & Fletscher, 2009; Wing, 2008) ies As observed in Table 2 , CT was defined mostly within the context of problem solving, technology and thinking. Conversely, it was observed that personal, operational specifications and general qualities were less mentioned in CT definitions. It is noteworthy that the social dimension was expressed even less in the definitions of CT. Furthermore, the concepts of systematic problem solving, abstraction, analysis of the problem were stated more, while organizing the resources and operational steps and solution transfer were the least stated phenomena in CT specifications. In addition, in the context of technology, IT knowledge and use was the most expressed concept, while technology-based approaches were the least emphasized in the definitions. Additionally, in the definitions expressed within the scope of thinking, the structural elements of thinking and in the context of personal specifications, cognitive features and perspective were the least emphasized concepts. On the other hand, in the same context, it was found that specifications on thinking and personal skills were predominant. It was also noteworthy that in the scope of the functional features of CT, quality and design were the most specified concepts, while producing new information and evaluation dimensions were the least expressed concepts.
As seen in Table 2 , it was identified that the frequency of CT definitions in the literature increased in time. However, it was determined that the definitions were relatively few before 2006, and they increased rapidly after 2006. In the pre-2006 period, the specifications of thinking and problem solving were prominent in the definitions. It was determined that CT was predominantly defined within the context of problem solving and technology after 2006.
It was determined that the frequencies of the codes tend to increase in general in time as observed in Table 2 . In the definitions published before 2006, it was observed that the emphasis was on thinking specifications. Between 2006 and 2010, the IT knowledge and utilization became prominent in CT definitions. It was observed that the emphasis on technology was introduced during the same period. Between 2011 and 2016, it was observed that the scope of the concepts adopted in the definitions expanded. In the definitions published during this period, it was determined that the emphasis on problem-solving system was relatively prominent. Conversely, it was determined that the transfer of solution, the structural elements of thinking, the evaluation and social specifications became prominent only after 2006. Since 2011, although the frequency of the definitions was relatively lower, it was identified that definitions were made in the context of technology-based media and politics.
Discussion
The definition of concepts, phenomena or events is crucial for their comprehension and in the determination of the limits of the topic. Thus, it is important to define CT, which increasingly becomes a popular topic, despite the lack of an essential consensus on the topic (Guzdial, 2008; Selby & Woollard, 2014) . It can be stated that CT is a social consensus skill that enables individuals to make active and systematic decisions using the information and communications technologies (ICT) and collaborative approaches in real-life situations, and thus reaching the most ideal and ethical decisions and contribute to their environment, to self-discovery and to become satisfied individuals with self-esteem. Despite the fact that the definitions of CT in literature addressed different aspects of the topic, they demonstrated a stable quantitative increase in time. In this process, especially since 2006, the number of definitions on the topic increased and the publications that included the said definitions diversified. It Vol. 11, No. 4; is considered that this was due to the effects of the study by Wing (2006) that introduced the term. Particularly after 2011, the presence of the concept of CT on the web sites of universities and education institutions indicated the increasing significance of the topic in the field of education during recent years. The trend of increase over time was parallel to the popularization of the topic as it attracted the interest of both the researchers and practitioners (Selby, 2014) .
In the definitions found in the literature, it was observed that problem solving, and technological specifications were predominant. Furthermore, it was determined that the specifications related to thinking were relatively less common. Furthermore, personal specifications, specifications on operating characteristics, general quality specifications and social specifications were mentioned less frequently. It was considered that the prevalence of problem solving specifications in definitions was due to the fact that CT was based on problem solving (Grover & Pea, 2013; ISTE & CSTA, 2011; Kafai, 2016; Papert, 1996; Wing, 2011) . It was observed that problem solving specifications were generally in line with the practical operational steps included in the operational definition of the CT by ISTE & CSTA (2011) . On the other hand, it was observed that the least emphasized points on problem solving were the organization of the resources and operational steps and solution transfer. This was not consistent with the paradigm that the said concepts were important and critical steps in the functioning of the CT skills (Denning, 2003 , ISTE & CSTA, 2011 . This disadvantage could be resolved by developing new definitions that would include the abovementioned concepts in future studies.
The emphasis on technology in definitions was due to the perception of ICT as a significant problem solving instrument with communication facilities and access to information it provides (Kim, Han, & Kim, 2009; Sneider, Stephenson, Schafer, & Flick, 2014) . Furthermore, the concept of ICT knowledge and use was also prominent under the same theme. This concept was followed by the specifications of programming processes, data processing and computer science. It was considered that this was due to the perception that CT was associated with computer sciences (Israel, Pearson, Tapia, Wherfel, & Reese, 2015 ; B. Kim, T. Kim, & J. Kim, 2013; Pellas & Peroutseas, 2016) , although it was stated in the literature that CT is a skill for all, not only for those who are computer science professionals (Willamon, 2016; Wing, Henderson, Hazzan, & Cortina, 2005) . This finding was consistent with Özcınar's (2017) claim that CT studies were predominantly published in computer science resources. It was determined that the least emphasized concept in technological specifications was technology-based learning and work settings. It was considered that this was due to the fact that it is necessary to define CT based on educational technologies and it was not sufficiently scrutinized in relation to the professional life. This finding was consistent with the results of previous literature reviews (Özçınar, 2017) . Future studies should investigate CT in the context of educational technologies, investigate its adaptation and use in professional life, and related concepts should be included in future definitions.
It was observed that thinking specifications were not sufficiently emphasized in the examined definitions. Hence, it was stated that CT included different thinking systems such as analytical thinking, mathematical thinking, engineering thinking, scientific thinking and algorithmic thinking (Basawapatna et al., 2011; Chen, 2009; Computing at School, 2014; diSessa, 2001; Guzdial, 2008; Hayles, 2012; Jenkins, 2015; Papert, 1996; Park & Jeon, 2015; Williamson, 2015; Wing, 2006) . It could be argued that this fact emphasized the research and investigation-based structures prevalent in different fields (Papert, 1980; Wing, 2006) . Moreover, it was observed that CT was less expressed as a thinking instrument, system and process. It was considered that CT should be examined for the elements that illuminate the functional aspects in future studies, and these concepts should be included in the definitions.
It was noteworthy that personal traits were less emphasized in CT, which was based on problem solving by individuals. Under the topic of personal traits, concepts such as individual skills, cognitive factors and perspective were included (DeSchryver & Yadav, 2015; diSessa, 2001; Furber, 2012; Jacobson & Wilensky, 2006; Kafai & Burke, 2014; Lu & Fletscher, 2009; Park & Jeon, 2015; Snapp & Neumann, 2015) and specifications on personal traits were limited. It was considered that this was due to the fact that CT is a novel topic that requires further studies. Considering that individual differences such as communication skills, academic achievement, intelligence, age, gender, culture, psychological factors and socio-economic status are effective factors on thinking and learning processes (Jarvis, 2005; Jonassen & Grabowski, 2011; Sharma & Sharma, 2006; Toth, 2014; Tuckman & Monetti, 2011; Woolfolk & Margetts, 2013) , comprehensive examination of personal traits within the context of CT and its inclusion in the definitions in future studies would improve the comprehension of the concept.
Statements on the functional properties of CT that include the dimensions of operational quality, design, assessment and production of new information were very limited. It could be argued that the lack of the mention of the abovementioned concepts related to CT, which is considered as a 21st Century skill (Sanford, 2013) , was a ies.ccsenet.org
International Education Studies Vol. 11, No. 4; gap in the literature. Moreover, it could be stated that the ambiguities in the assessment dimension of CT in the literature (Haseski, İlic, & Tuğtekin, 2017) indicated the abovementioned gap. Further research on the subject that would investigate the dimensions of assessment, production of new information and design in CT and the resulting definitions of the concept would lead to an in-depth comprehension of CT.
The specifications on the general qualities of CT were consistent with Özçınar's specifications (2017) and indicated that the topic was popular, appealed to a wide range of fields and was applicable in different disciplines Carnegie Mellon, 2014; Chang, 2014; DeSchryver & Yadav, 2015; Evia, Sharp, & Pérez-Quiñones, 2015; Jacobson & Wilensky, 2006; National Research Council, 2010; Wing, 2008) . On the other hand, it can be said that the low number of specifications in the said topic were relatively inadequate in explaining CT. It was considered that future studies should be conducted on the improvement of the prevalence of CT in the public at large and its use in a wide variety of disciplines, and further definitions should include specifications that emerge as a result of the future findings, consistent with the present gap in the literature.
It was considered that the social specifications included in the definitions were highly inadequate considering that CT could be actively used in all areas of life and is a skill that is relevant to all individuals (Martinez & Echeveste, 2015; Wing, Henderson, Hazzan, & Cortina, 2005) . Similarly, the lack of specifications in the dimensions of ethics, the impact of environmental factors, collaborative problem solving, benefiting from the experiences of others, creating social values under the social dimension was noteworthy. Conversely, it could be stated that these characteristics were not adequately emphasized in CT definitions, considering that humankind is a social being who exists within the society and could make conscientious decisions (Cooley, 1992; Dewey, 2002; Hume, 2012) . Thus, it was considered that further studies should be conducted to examine the share of abovementioned factors in CT and these factors should be included in future definitions.
When examined from the perspective of trends, the fact that problem solving specifications were prominent in definitions published before 2006 was parallel to the specifications that CT was based on problem-solving (Wing, 2011; Yadav et al., 2014) . In the post-2006 definitions, researchers started to discuss the topic with a broader perspective, including different dimensions. This was consistent with the view that CT has a multi-dimensional structure (Brennan & Resnick, 2012a; diSessa, 2001 ). In particular, it could be argued that the introduction of the emphasis on technology between 2006 and 2010 was due to the impact of ICT on thinking and problem-solving processes. After 2011, the definitions diversified along with the increase in published papers, contributing to the comprehension of the topic. In the said process, it was observed that in time, CT was addressed within the context of an increasing number of dimensions.
It was determined that although the current CT is shaped by technology-aided problem solving, different dimensions that are effective in the process were introduced over time. On the other hand, the limitations in the definitions demonstrated that there were further dimensions that needed to be exposed and explored. Further studies are required to improve the comprehension of CT, which addresses the set of complex behavior of humankind such as problem-solving, and ensure that CT is a skill which could be used by all, and to fulfill the abovementioned claim of CT. Thus, further studies that would examine and define CT based on personal, environmental, social, affective, psychological and ethical factors in a multidimensional environment and beyond the present situation would improve its common impact on general public and practical use among the society. Thus, based on findings of the reviewed papers, new methods and techniques for integrating CT into curriculum could be developed and the acquisition of CT skill could be more facile and effective for students from pre-school to university. Furthermore, several activities could be developed in public education for individuals of different ages that could encourage them to improve CT skills and teach these individuals to solve problems in a systematic manner. Thus, further studies would help transform today's society into a computational society and define the future developments on the topic and increase its present significance. 
